ATP-dependent calcium transport in plasma membrane vesicles from neutrophil leukocytes.
Plasma membrane vesicles were prepared from guinea pig peritoneal exudate neutrophils, using nitrogen cavitation to rupture the plasma membrane and differential centrifugation to separate the vesicles. The vesicles were enriched 13.2-fold in (Na+, K+)-ATPase activity and had a cholesterol:protein ratio of 0.15, characteristic of plasma membranes. Contamination of the vesicle preparation with DNA or marker enzyme activities for intracellular organelles was very low. Studies designed to determine vesicle sidedness and integrity indicated that 33% were sealed, inside-out; 41% were sealed, right side-out, and 26% were leaky. The vesicles accumulated 45Ca2+ in a linear fashion for 45 min. The uptake was dependent on the presence of oxalate and MgATP in the incubating medium. Uptake showed a Ka for free Ca2+ of 164 nM and a Vmax of 17.2 nmol/mg . min (based on total protein). GTP, ITP, CTP, UTP, ADP, or AMP supported uptake at rates less than or equal to 11% of ATP. Ca2+ uptake was maximal at pH 7-7.5. Calcium stimulated the hydrolysis of ATP by the vesicles with a Ka for free Ca2+ of 440 nM and Vmax of 17.5 nmol/mg . min (based on total protein). When the Ca2+ uptake rate was based upon those vesicles expected to transport Ca2+ (33% sealed, inside-out vesicles) and Ca2+-stimulated ATPase activity was based upon those vesicles expected to express that activity (26% leaky + 33% sealed, inside-out vesicles), the molar stoichiometry of Ca2+ transported:ATP hydrolyzed was 2.12 +/- 0.12. Calmodulin did not increase either Vmax or Ka for free Ca2+ of the uptake system in the vesicles, even when they were treated previously with ethylene glycol bis(beta-aminoethyl ether)-N,N,N',N'-tetraacetic acid. The high affinity of this system for Ca2+, specificity for ATP, physiological pH optimum, and stoichiometry of Ca2+ transported:ATP hydrolyzed suggest that it represents an important mechanism by which neutrophils maintain low levels of cytoplasmic free Ca2+.